12 TABLE CORRETTIVE MAINTENANCE 


12.1 LONGITUDINAL CLUTCH 24V DC ADJUSTMENT 


The coils of the clutch used for the longitudinal movement of the Tube/SFD assembly is supplied 
by means of a switching power supply that allows an independent voltage regulation. It must be 
underline that the dc voltage used for the supply of the clutches coil influences the insertion force 
of the clutch itself and, therefore, the torque that the motor can transfer to the final movement. 


The suggested adjustment procedure is the following: 


1. | Using the buttons located on the remote console, enable the Tube/SFD longitudinal 
movement and check if the clutch is correctly engaged and does not slip. 

2. In the negative, remove the CLISIS base top cover to access the main electronics board 
and correct the dc voltage power supply by means of trimmer PT1, as shown in the 
following figure. 

3. Repeat the test until the optimum calibration has been found. 
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12.2 POTENTIOMETERS REPLACEMENT & ADJUSTMENT 


12.2.1 INTRODUCTION 


The software calibration procedure described in section 8 of this manual are valid if the analogue 
sensing circuits of the multi-turns potentiometer used as position detectors of the CLISIS remote 
tilting table movements have been adjusted. 

In order to get the optimum dynamic range from the potentiometer signals it is necessary that the 
potentiometer itself be mechanically coupled to the movement and that the end of the travel micro 
switches be properly adjusted as described in the present section of the manual. 
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12.2.2 TABLE TILT POTENTIOMETER REPLACEMENT & ADJUSTMENT 


1. 


Remove the CLISIS base front cover to access the tilt potentiometer as shown in the 
following figure. Register the correspondence between wire color and the potentiometer 
terminal. 


Enter the unit maintenance mode as indicted in section 8.3 and tilt the unit to the +90° 
position. 


Remove screws 4 and drive the potentiometer away from the transmission gear 5. 
Loosen grain 2 and remove gear 3 from the potentiometer shaft. 


Remove nut 1 and replace the old potentiometer with a new 1K-10 turns 
potentiometer. Connect the wires to the potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket 
in order to prevent damages to the potentiometer itself. 


Rotate the potentiometer shaft to the end of its travel and go back by 1/4 of turn (about 
30 Q measured between the GND and the central terminal). Couple the potentiometer 
gear 3 with the transmission gear 5. Lock screws 4 when the correct coupling is 
achieved. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 3 with the transmission gear 5 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 


yt 
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Adjust the Zero value of the potentiometer sensing circuit pressing button 28 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


7. Tilt the unit to the -20° position. 

8. Adjust the Gain value of the potentiometer sensing circuit pressing button 29 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

9. Store the position of the horizontal stop for tilting movement as described in section 8.4 
of the manual. 

10. Exit the maintenance mode pressing the preparation button or switching the unit off. 

E 
01 ʻO š l 02) BD 
Bere ye real Sah "Os 
gp MB Oe lak g | a eet og Het ae 
ef. (28 wei ef a L L n $ iD) One 2 SY y 
07; ~eum—|08 <= eu. am 35) | s i . F; \ emp emp — 57 
«all WF ke | a = gt? pa +0 
10\— eam Eyo eB > PTS H 9 5 
A tb It at a9 > 2 g 
15 — am y = 54 
s Ft A 
oth e < > oe ae Hoe 
24 20 R \ > ( S | 
et} er} se — 
2) me y : yp oF l sO] e 
CLISIS SERVICE MANUAL Section 12 - pag. 4 / 30 


12.2.3 COLUMN LONGITUDINAL POTENTIOMETER REPLACEMENT & 


CLISIS 


ADJUSTMENT 


Remove the CLISIS beam rear cover to access the longitudinal drive assembly as 
shown in the following figure. Register the correspondence between wire color and the 
potentiometer terminal. 


Enter the unit maintenance mode as indicted in section 8.3 and drive the tube stand to 
its left limit stop. Make sure that the end of the travel micro switch is activated. 


Loosen nut 2 and drive the potentiometer away from the transmission gear 3. Loosen 
grain 1 and remove gear 4 from the potentiometer shaft. 


Replace the old potentiometer with a new 1K-10 turns potentiometer. Connect the 
wires to the potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket 
in order to prevent damages to the potentiometer itself. 


Rotate the potentiometer shaft to the end of its travel and go back by 1/4 of turn (about 
30 Q measured between the GND and the central terminal). Couple the potentiometer 
gear 4 with the transmission gear 3. Lock nut 2 when the correct coupling is achieved. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 4 with the transmission gear 3 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 
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Adjust the Zero value of the potentiometer sensing circuit pressing button 56 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


7. Drive the tube stand to its right limit stop. Make sure that the end of the travel micro 
switch is activated. 

8. Adjust the Gain value of the potentiometer sensing circuit pressing button 58 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

9. Exit the maintenance mode pressing the preparation button or switching the unit off. 
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12.2.4 TOMOGRAPHY TOWER POTENTIOMETER REPLACEMENT & ADJUSTMENT 


CLISIS 


Remove the CLISIS beam rear cover to access the longitudinal drive assembly as 
shown in the following figure. Register the correspondence between wire color and the 
potentiometer terminal. 


Enter the unit maintenance mode as indicted in section 8.3. Set the tomography layer 
to its minimum height and drive the tube incidence to its 0° position. Drive the SFD 
to its left limit stop and make sure that the end of the travel micro switch is activated. 


Loosen nut 6 and drive the potentiometer away from the transmission gear 8. Loosen 
grain 5 and remove gear 7 from the potentiometer shaft. 


Replace the old potentiometer with a new 1K-10 turns potentiometer. Connect the 
wires to the potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket in 
order to prevent damages to the potentiometer itself. 


Rotate the potentiometer shaft to the end of its travel and go back by 1/4 of turn (about 
30 Q measured between the GND and the central terminal). Couple the potentiometer 
gear 7 with the transmission gear 8. Lock nut 6 when the correct coupling is achieved. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 7 with the transmission gear 8 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 
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Adjust the Zero value of the potentiometer sensing circuit pressing button 57 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


7. Drive the SFD to its right limit stop. Make sure that the end of the travel micro switch is 
activated. 

8. Adjust the Gain value of the potentiometer sensing circuit pressing button 59 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

9. Exit the maintenance mode pressing the preparation button or switching the unit off. 
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12.2.5 TUBE INCIDENCE POTENTIOMETER REPLACEMENT & ADJUSTMENT 


CLISIS 


Remove the CLISIS SFD lower cover to access the tube incidence potentiometer 
assembly as shown in the following figure. Register the correspondence between wire 
color and the potentiometer terminal. 


Enter the unit maintenance mode as indicted in section 8.3. Set the tomography layer 
and the FFD to its minimum height. Drive the tube stand to its -40° limit stop 
(incidence in the left direction). 


Remove screws 1 to disconnect the potentiometer assembly 2 from the transmission 
gear 7. Loosen grain 3 and remove gear 4 from the potentiometer shaft. 


Remove nut 5 and replace the old potentiometer with a new 1K-10 turns 
potentiometer. Connect the wires to the potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket in 
order to prevent damages to the potentiometer itself. 


Mount the potentiometer assembly 2 without tightening screws 1. Rotate the 
potentiometer shaft to the end of its travel and go back by 1/4 of turn (about 30 Q 
measured between the GND and the central terminal). Couple the potentiometer gear 4 
with the transmission gear 7. Lock screws 1 when the correct coupling is achieved. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 4 with the transmission gear 7 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 
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Adjust the Zero value of the potentiometer sensing circuit pressing button 27 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


7. Drive the tube stand to its +40° limit stop (incidence in the right direction). 

8. Adjust the Gain value of the potentiometer sensing circuit pressing button 26 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

9. Store the 0° column incidence stop position as described in section 8.5 of the manual. 

10. Exit the maintenance mode pressing the preparation button or switching the unit off. 
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12.2.6 FFD POTENTIOMETER REPLACEMENT & ADJUSTMENT 


1. Remove the CLISIS tube stand cover to access the FFD potentiometer assembly as 
shown in the following figure. Register the correspondence between wire color and the 
potentiometer terminal. 


2. Enter the unit maintenance mode as indicted in section 8.3 and drive the FFD 
movement to its minimum limit stop (FFD= 105 cm) 


3. Loosen grain 3 and remove the transmission gear 4. Remove nut 2 and replace the old 
potentiometer with a new 1K-10 turns potentiometer. Connect the wires to the 
potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket 
in order to prevent damages to the potentiometer itself. 


5 Mount the transmission gear 4 to the potentiometer shaft and tighten grain 3. Rotate the 
potentiometer shaft to the end of its travel and go back by 1/4 of turn (about 30 Q 
measured between the GND and the central terminal). 

Couple the potentiometer gear 4 with the transmission gear 5. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 5 with the transmission gear 7 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 
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In case the mechanical translator coupled with the telescopes potentiometer is defective, 
the following procedure must be carried out: 


6. Remove screw 6 that fix the translator wire to upper part of the stand. 

7. Remove screws 7 and replace the translator with a new one. 

8. Tension the translator wire rope and fix it to the upper part of the stand by means of 
screw 6. 

9. Resume the replacement procedure from step 3. 
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12. 


Adjust the Zero value of the potentiometer sensing circuit pressing button 50 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


Drive the FFD movement to its maximum limit stop (FFD= 150 cm) 

Adjust the Gain value of the potentiometer sensing circuit pressing button 51 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

Drive the FFD movement back to its minimum limit stop (FFD= 105 cm) 


Exit the maintenance mode pressing the preparation button or switching the unit off. 
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12.2.7 TOMO LAYER POTENTIOMETER REPLACEMENT & ADJUSTMENT 


CLISIS 


Remove the CLISIS tomo tower rear cover 2 to access the tomo layer potentiometer 
assembly as shown in the following figure. Register the correspondence between wire 
color and the potentiometer terminal. 


Enter the unit maintenance mode as indicted in section 8.3 and drive the tomo layer to 
its minimum position (tomo layer = 000) mm. Make sure that the tube incidence is < 25°. 


Loosen screws 4 and drive the potentiometer assembly away from the transmission gear 
10. Loosen grain 8 and remove gear 9 from the potentiometer shaft. 


Remove nut 7 and replace the old potentiometer with a new 1K-10 turns 
potentiometer. Connect the wires to the potentiometer terminals as previously noted. 


IMPORTANT NOTICE: 


Do not tight too much the nut that lock the potentiometer to the supporting bracket 
in order to prevent damages to the potentiometer itself. 


Mount the potentiometer assembly without tightening screws 4. Rotate the potentiometer 
shaft to the end of its travel and go back by 1/4 of turn (about 30 Q measured between 
the GND and the central terminal). Couple the potentiometer gear 9 with the 
transmission gear 10. Lock screws 4 when the correct coupling is achieved. 


IMPORTANT NOTICE: 


The correct coupling of the potentiometer gear 9 with the transmission gear 10 is 
achieved when it is possible to detect a small float between the two gears. A tight 
coupling of the two gears could damage the potentiometer bushing. 
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Adjust the Zero value of the potentiometer sensing circuit pressing button 19 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the minimum value 
(Zero) into the serial eeprom. 


7. Drive the tomo layer to its maximum position (tomo layer = 300) mm. 

8. Adjust the Gain value of the potentiometer sensing circuit pressing button 18 on the 
remote console as shown in the following figure. The CLISIS main CPU will 
automatically calibrate the potentiometer sensing circuit and store the maximum value 
into the serial eeprom. 

9. Drive the tomo layer back to its minimum position (tomo layer = 000 mm). 

10. Check that the tomo layer setting and correct the factory default (if necessary) as 
described in section 12.4.13 of the manual. 

11. Exit the maintenance mode pressing the preparation button or switching the unit off. 
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12.3 END SWITCHES REPLACEMENT & ADJUSTMENT 


12.3.1 INTRODUCTION 


The calibration procedure described in section 13.2 of this manual mainly consists in the 
adjustment of the analogue sensing circuits of the multi-turns potentiometer used as position 
detectors of the CLISIS remote tilting table movements. 

In order to get the optimum dynamic range from the potentiometer signals it is necessary that the 
end of the travel micro switches be properly adjusted as described in the present section of the 
manual. 
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12.3.2 TABLE TILT END SWITCHES ADJUSTMENT 


1. Remove the CLISIS rear tower cover 1 and tilt the control electronic plate 2 to access the 
TILT end switches as shown in the following figure. 


2. In case of faulty micro switch replace it with a new one by removing the fixation nuts 5. 

3. — Tilt the unit to the -20° limit angle. 

4. Release screws 6 that lock the entire micro switches assembly and adjust it in order to 
activate micro switch FC2. In case of need adjust the vertical position of the micro switch by 
releasing the fixation nuts 5. Tighten screws 6. 


5. — Tilt the unit to the +90° limit angle. 


6. Release screws 6 that lock the entire micro switches assembly and adjust it in order to 
activate micro switch FC1. Tighten screws 6. 


7. Adjust the TILT potentiometer sensing circuit as described in section 12.2.2 of the manual. 
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12.3.3 TUBESTAND LONGITUDINAL TRAVEL END SWITCHES ADJUSTMENT 


1. Remove the CLISIS tube stand covers 1, 2 and 3 to access the tube stand end switches as 
shown in the following figure. 


2. In case of faulty micro switch replace it with a new one by removing the fixation screws 4. 

3. Drive the tube stand to its left limit position. 

4. Release screws 4 that lock the micro switch FC33 on the bracket. Adjust its vertical position 
in the way that the micro switch is activated by the end of the travel cam 11. 
Tighten screws 4. 

5. Drive the tube stand to its right limit position. 

6. | Release screws 4 that lock the micro switch FC34 on the bracket. Adjust its vertical position 
in the way that the micro switch is activated by the end of the travel cam 11. 
Tighten screws 4. 


7. Adjust the tube stand potentiometer sensing circuit as described in section 12.2.3 of the 
manual. 
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12.3.4 SFD TRAVEL: END SWITCHES ADJUSTMENT 


1. 


Remove the SFD bottom cover 2 to access the SFD end switches as shown in the 
following figure. 


In case of faulty micro switch replace it with a new one by removing the fixation screws 
Drive the SFD to its left limit position. 

Release screws 4 that lock the micro switch FC13 on the bracket. Adjust its vertical position 
in the way that the micro switch is activated by the end of the travel cam 9. 

Tighten screws 4. 

Drive the SFD to its right limit position. 

Release screws 4 that lock the micro switch FC14 on the bracket. Adjust its vertical position 
in the way that the micro switch is activated by the end of the travel cam 9. 

Tighten screws 4. 


Adjust the tomography tower potentiometer sensing circuit as described in section 12.2.4 
of the manual. 
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12.3.5 TUBE FFD END SWITCHES ADJUSTMENT 


1. Remove the CLISIS tube stand cover to access the FFD end switches as shown in the 
following figure. 


2. In case of faulty micro switch replace it with a new one. 
3. Drive the FFD to the lower limit position (FFD = 105 cm). 


4. Release screws 4 that lock the entire micro switches assembly and adjust it in order to 
activate micro switch 3 (FC22). Tighten screws 4. 


5. Drive the telescopes to the upper limit position (FFD = 150 cm). 


6. Release screws 1 that lock the entire micro switches assembly and adjust it in order to 
activate micro switch 2 (FC23). Tighten screws 1. 


7. Adjust the FFD potentiometer sensing circuit as described in section 12.2.6 of the manual. 
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12.3.6 TUBE ROTATION SENSE SWITCH ADJUSTMENT 


1. Remove the CLISIS tube cover 2 to access the rotation sense switch as shown in the 
following figure. 


2. | Remove the tube fan support 7 and the cables holder 5. Remove screw 8 and loosen screw 
9 as shown in the following figure. 
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3. Tilt the rotation switch support 10 and remove the fixation nut 11. Replace the sense switch 
13 (FC ) with a new one as shown in the following figure. 
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4. Adjust the vertical position of the switch 13 in the way that the switch is activated when the 
x-ray tube is aligned with the SFD center. Lock the fixation nut 11. 
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12.3.7 TABLETOP LATERAL TRAVEL END SWITCHES ADJUSTMENT 


IMPORTANT NOTICE: 


The tabletop lateral travel end switches are integrated into the linear actuator that can not be 
opened on site. 

For this reason, in case one of the two end switches is defective, it is necessary to replace 
the entire actuator as hereinafter described. 


1. Remove the actuator cover 2 located on the internal side of the left tabletop support arm 
as shown in the following figure. 


2. Remove screws 4 to disconnect the front side of the actuator from the tabletop assembly 
as shown in the following figure. 


XM mi 


3. Atthe unit rear side, remove cover 6 as shown in the following figure. 


4. Remove screws 7 to disconnect the rear side of the actuator from the unit main frame as 
shown in the following figure. 


5. Disconnect the end switches plug 9 and the power supply plug 10 as shown in the 
following figure. 


6. Replace the actuator with a new one and mount it carrying out, in the reverse order, the 
previous instructions. 
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12.3.8 TOMOGRAPHY LAYER END SWITCHES ADJUSTMENT 


1. Remove the CLISIS tomo tower rear cover 1 to access the tomo layer end switches as 
shown in the following figure. 


. A OWN 


2. In case of faulty micro switch replace it with a new one. Enter the unit maintenance mode 
as indicted in section 8.3, making sure that the tube incidence is < 25°. 


3. Drive the tomo layer to its minimum position (tomo layer = 000) mm, that is reached when 
the marker 8 of the tomography fulcrum is aligned with the lower marker 7 as shown in the 
following figure. 
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4. Release screws 2 that lock the entire micro switch assembly and adjust it in order to 
activate micro switch 4 (FC20). Tighten screws 2. 


5. Drive the tomo layer to its maximum position (tomo layer = 300 mm), that is reached when 
the marker 8 of the tomography fulcrum is aligned with the lower marker 6 as shown in the 
previous figure. 


6. Release screws 2 that lock the entire micro switch assembly and adjust it in order to 
activate micro switch 5 (FC21). Tighten screws 2. 


7. Adjust the tomography layer potentiometer sensing circuit as described in section 12.2.7 of 
the manual. 
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12.3.9 COMPRESSOR: PARKING MOVEMENT END SWITCHES ADJUSTMENT 


1. Remove the compression device front cover 2 to access the parking end switches as 
shown in the following figure. 
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2. In case of faulty micro switch replace it with a new one. 
3. Drive the compression cone in the parking position. 


4. Release screws 6 that lock support of the micro switch 3 (FC27). Adjust its position in the 
way that the micro switch is activated by the end of the travel cam 4. Tighten screws 6. 


5. Drive the compression cone in the field. 


6. Release screws 7 that lock support of the micro switch 5 (FC26). Adjust its position in the 
way that the micro switch is activated by the end of the travel cam 4. Tighten screws 7. 
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12.3.10 COMPRESSOR: VERTICAL MOVEMENT END SWITCHES ADJUSTMENT 


IMPORTANT NOTICE: 


The compressor vertical movement end switches are adjustment free. 
For this reason, in case one of defective end switch it is simply enough to replace it with a 
new one as hereinafter described. 


1. | Remove the compression device rear cover 2 to access the vertical movement end 
switches as shown in the following figure. 
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2. In case of faulty micro switch replace it with a new one removing the fixation screws 5. 


3. Drive the compression cone up and down to check the proper operation of both end 
switches. 
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12.3.11 COMPRESSOR: MAX. PRESSURE SENSE SWITCH ADJUSTMENT 


1. | Remove locking handle 1, the compression cone 2, and the bottom cover 5 to access the 
maximum pressure sense switch as shown in the following figure. 
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2. In case of faulty micro switch replace it with a new one. 


3. | Release the mounting screws 6 of the sense switch 7 (FC28). Adjust its position in the way 
that the micro switch stop the vertical movement of the compression cone when the desired 
pressure is reached (normally about 10 Kg.). Tighten screws 6. 
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12.3.12 TOMOGRAPHY BAR: END SWITCHES ADJUSTMENT 


1. | Remove the tomography bar front cover 2 to access the end of the travel and emergency 
end switches as shown in the following figure. 
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2. In case of faulty micro switch replace it with a new one. 


3. Release the mounting screws 3 of the end of the travel switch 6 (FC36). Adjust its 
horizontal position in the way that it is correctly activated by the end of the travel cam 7. 
Tighten screws 3. 


4. Check that, even in case of simultaneous activation of several movements, the end of the 


travel cam 7 never activate the emergency switch 5 (FC35). In the negative, release its 
mounting screws and correct the position. 
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